Biochemical and immunochemical characterization of boar sperm flagellar protein with role in hyperactivation/capacitation process.
Investigations on specific and functionally active sperm antigens could bring about the elucidation of the mechanisms of gamete interaction and help the search for new approaches in prognosis and regulation of fertility. Previously, we reported that the monoclonal antibody (Mab) 3G4 against capacitated boar spermatozoa was capable of inhibiting boar sperm-porcine zona pellucida binding due to its inhibitory effect on sperm hyperactivation and capacitation. The cell and tissue specificity of Mab 3G4 was demonstrated in indirect immunofluorescence (IIF) and ELISA experiments against spermatozoa from different vertebrate species, as well as against extracts of boar reproductive and somatic organs. In the present IIF experiments, it was shown that Mab 3G4 recognized an antigen determinant on the flagellar midpiece region of ejaculated and capacitated boar spermatozoa. It was speculated that the Mab 3G4-corresponding antigen participates in pyruvate/lactate metabolism because of its specific localization in the sperm structure, which is responsible for producing forward motility and its involvement in processes that require the metabolism of pyruvate and lactate. As a possible approach toward investigating the participation of Ag 3G4 in pyruvate/lactate metabolism, Mab 3G4's effect on lactate dehydrogenase (LDH) was examined. Using an electrophoretic approach we provided evidence that Mab 3G4 stimulates LDH activity in the Triton X-100 and NP40 protein fractions of capacitated boar spermatozoa. In addition, we found that LDH isoenzymes stimulated by Mab 3G4 are of gametic C type. In Western blot, under nonreducing conditions, Mab 3G4 identified a single protein band with a molecular weight of 140 kDa. The biochemical and immunochemical experiments provided evidence supporting the involvement of 3G4 antigen in the sperm pyruvate/lactate metabolism.